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DescripUon 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

This invention relates to fabrics for reinforcing stucco layers on walls, particularly on rigid foam insuiatbn boards. 
Such fabrics are made in the form of a grid with openings between the strands. The fabrics are then coated with a 
resin which does not close the openings. The open grid fabric of this invention is made from certain selected rovings 
to by weftlnsertion warp knitting, by certain weaving techniques, or by securing a laid, nonwoven grid together by adhesive 
alone. The present invention also relates to methods of making such reinforcement fabric, to methods for reinforcing 
such wall systems, and to wall segments that utilize the novel reinforcement disclosed herein. 

Description of the Related Art 

IS 

A popular method of constructing walls comprises a wall system in which a rigid plastic foam insulation board is 
tKDnded to a concrete or other wall. The insulation board is covered with a layer of reinforcement fabric, and thereafter 
a stucco or stucco-like material is applied to the fabric and board to embed and cover the fabric. The fabric may be 
initially attached to the insulation board mechanically with staples, nails, screws or the like-. Alternatively, the fabric 

20 may be attached to the insulation board by means of an adhesive spread onto the insulation board. The stucco-like 
material, which is often referred to as a base coat, is typically a polymer modified cement containing, for example, 
Portland cement and an acrylic or other polymer or copolymer. During fabrication of the wall system, the fabric is buried 
in the stucco-like material. Openings in the fabric permit the stucco-like material to be pushed through the fabric and 
contact the insulation board. The stucco-like layer with re inforcement fabric buried in it may range from about 1 .59m m 

2S n/16 inch) to 6.35 mm (1/4 inch) thick . Finally, a finishing coat is usually placed on top of the base coat to provide, 
among other things, better appearance and perhaps better weather resistance. 

In such wall systems, a wall segment may be prepared either in situ on the outside of a building or in the form of 
prefabricated panels. 

A primary purpose of the reinforcement fabric in these systems is to provide the wall with impact resistance for 

30 durability. The reinforcement fabric must, however, have several performance and application requirements: (1 ) the 
reinforcement should be economical; (2) the reinforcement should be as light in weight as possible; (3) the reinforce- 
ment should in greatly increase the impact resistance of the wall system; (4) the reinforcement should provide some 
resistance to shrinkage cracking* which occask>naliy occurs in. for example, polymer modified cement stucco materials; 
(5) the fabric should confer vibration resistance to the wall; (6) performance of the reinforcement should not deteriorate 

35 significantly over an extended period; (7) for purposes of installation, the reinforcement should have applied thereto a 
resin which gives the reinforcement a "hand" or 'limpness" to conform to changes in the profile of the w/all (for example, 
at comers or bends), but the reinforcement should not be so limp as to "bunch up" or fold during trowelling of stucco 
thereon, nor should resin on the reinforcement be so soft that the fabric sticks to itself on a roll before installation (a 
phenomenon known as 'blocking'); and (8) the reinforcement must have enough integrity to prevent distortion or dis- 

40 lodging of the yams during handling and covering with stucco or stucco-like material. Numbers (7) and (8) refer to the 
pliability and body characteristics of the fabric that are important during application of the fabric and the stucco-like 
layer to the board and may be referred to as "application attributes. ' 

T ypically in the prior art, fabrics ma de of oil/starch sized yarns and coated with resins ha ve been used as rein- 
forcements in wall systems , but these tabncs have been woven fabrics, manufactured using conventional weaves, 

45 such as a plain weave with looper yams, and conventional leno and hurl leno weaves. Nonwoven scrims of the kind 
held together solely by adhesive resin have also been used, but to a lesser extent. Leno weaving is a process In which 
warp or machine-direction yarns are arranged In pairs and the fill yams (also referred to as weft or cross-machine 
yarns) extend across the fabric as in a plain weave, but the warp yams are alternately twisted in a left hand and right 
hand direction, crossing before each weft yam is inserted. Figures 1 and 2. in which the warp yarns are vertical, show 

so examples of conventional leno weaves. Figure 1 shows a regular leno weave, and Figure 2 shows a hurl leno weave. 
Figure 3 shows an example of a plain weave with tooper yams. As can be seen m the figures, these weaves provide 
an open grid, but in these weaves the warp strands are of equal yield (weight, volume, thickness, etc.) and tend to 
pinch the weft strands by a scissor action. We have found this can reduce penetration of the resin coating and decrease 
the impact resistance of the fabric. Also, such fabrics can become kinked or crimped during application. 

Conventional reinforcements are generally referred to as 'scrim" in U.S. Patent 4.522.004 . "woven glass fiber 
scrim" in U.S. Patent 4,525,970, or "open-weave mesh" in U.S. Paten t 4,578.915 . 

Prior art wall system reinforcements using fabrics of the kinds shown in Figures 1 to 3 have typically been composed 
of fiberglass. Fiberglass yam with oil/starch sizings have been used in the warp direction, while yarns with oil/starch 
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sizing or rovings direct-sized wilh a silane sizing have been used (or the fill or weft. The individual v/arp yams are 
generally about one half the weight of the welt yarn or roving. In this way the strength of each pair of warp yarns is 
comparable to that of the individual weft yarns or rovings. 

Sizings. in general, refer to film forming resinous polymers that are applied to strands to provide additional smooth- 

s ness. abrasion resistance and other properties. Conventional sizings include lubricants such as starch, wax, lacquer, 
oil and/or anll-slalic chemicals such as quaternized amines. Oil/starch sizings have been preferred for fiberglass for 
reinforcements for wall systems because they are inexpensive, they provide the best lubrication and properties for 
weaving, and they may be removed by rinsing or burning if need be. Silane sizings, however, are sometimes used on 
fiberglass yarns to be incorporated into fiberglass reinforced plastics (FRP's). While silane sizings are not as good for 

10 weaving and processing, unlike starch and other conventional sizings they are compatible with the plastics used in 
FRP's. (Fabrics for FRPs made from such silane-sized rovings. however, are lightly woven or cbsely knit fabrics, and 
they are not pre-coated wilh polymer resins to form a coated, semi-rigid, open grid, as in the present inventfon.) Silane 
sizings may be applied directly to the roving before weaving or similar processing. Rovings made in this way may be 
referred to as direct-sized with a silane sizing. Generally, the exact compositions of 'silane sizings" are kept secret by 
fiberglass manufacturers. Silane sizings are understood, however, to contain mainly silanes, since starches, oils and 
waxes rr^y be incompatible with FRP plastics. Some silane sizings are a combination of a silane sizing and another 
sizing. 

From US- A-4, 522,004 a method of making a coated open grid fabric, an open grid fabric, a method of reinforcing 
a wall system and a wall segment according to the preamble of claims 1 . 10, 19 and 20, respectively is known. 
20 We have discovered, however, that it Is possible to achieve results comparable to or better than those achieved 

by the prior art but using significantly less weight of yarn in the fabric, with consequent economies and reduced weight 
in the final wall. Alternatively, with the reinforcement of our invention, at comparable weight and cost, one is able to 
achieve significantly greater strength, durability and impact resistance. 

Accordingly, it is one object of the present invention to produce an improved open grid fabric for reinforcing wall 
25 systems. 

It is another object to reinforce a wall system and to provide a wall segment that utilizes the improved open grid 
fabric of the present invention. 

These and other objects that will become apparent may be better understood by the detailed description provided 
below. 

30 

SUMMARY OF THE PRESENT INVENTION 

According to the present invention, a method of making a coated open grid fabric as defin ed in claim 1 , a method 
of reinforcing a wall system as defined in claim 19. an open grid fabric as defined in claim 10, and a wall segment as 

35 defined in claim 20 are provided. 

The reinforcement fabric of the present invention comprises tv ^ sets of substantially parallel rovings at a substantia l 
angle to each oth er. For example, rovings may be used in both the warp and the weft directions. The rovings in each 
of the two sets are direct-sized with at least a silane sizing, and they have a linear density between 33 and 2200 grams 
per thousand meters. The rovings in each set are arranged side by side at an average of 1 .5 to 12 ends per 25,4 mm 

40 (per inch). These two sets ot rovings are combined or arranged next to each other, without compressing or pinching 
the rovings of one set between the rovings ot the other set, to form an open grid weighing between 50 and 650 grams 
per square meter. This fabric is then coated with a polymeric resin to a level of 10 to 150 parts dry weight of resin to 
100 parts by weight of the fabric while maintaining the openings in the grid. 

One of the differences between the present invention and the prior art is the use of rovings in the warp, or machine- 

45 direction. Rovings are not easy to handle in the warp. In contrast to conventionally used yams, which are twisted and 
hold their filaments close together, the filaments of zero-twist rovings have a tendency during fabrication, particularly 
fabrication into an open grid, to catch on the machinery, to become entangled, and/or to break off, creating loose ends 
and f uzziness in the final product and other problems. Also, rovings are typically sold in large, difficult to handle pack- 
ages v^ich do not fit onto conventional knitting, weaving and other equipment which are designed for the conventionally 

50 smaller packages of yarn. 

Another difference between the present invention and the prior art is the use of a direct-sized silane sizing. Typically 
in fabrication of prior art grids for use as wall reinforcements, oil-starch sizings were used because they are inexpensive 
and give the best lubrication and other properties for weaving. We have learned, however, that while silane sizing may 
be more difficult to weave, rovings with silane sizing provide, in combination wilh the other elements of the invention. 

55 a better final wall reinforcement product, as discussed below. 

Other differences between the present invention and the prior art are embodied in the particular fabric constructions 
and resins described herein. whk:h in combination with the rovings and the sizings described, provide a better wall 
reinforcement product. 
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In making the reinlorcement of this invention, a first set of substantially parallel rovings running in a first direction 
(for example, in the machine-direction), and a second set of substantially parallel rovings running in a second direction 
(for example, the cross-machine direction), are arranged at a substantial angle to one another without compressing or 
pinching rovings in one set between rovings in the other set. 

5 As used herein, the term 'rovings* refers to lightweight bundles of filaments that have substantially no twist, whether 

made directly from molten glass or not. The rovings of this invention are not sized with conventional oil/starch sizings. 
Instead, they are direct-sized with at least a silane sizing. As used herein, the phrase "direct-sized with at least a silane 
sizing* is used to refer to any sizing or its equivalent that is applied to a roving sold by the fiberglass manufacturer as 
being compatible with the plastics used in FRP's. Other chemicals in addition to silanes can be included in the sizing 

10 for other reasons, as known in the art. 

The first and second sets of rovings may be affixed together by (1 ) weft insertion warp knitting loosely with tie yarn. 
(2) certain kinds of leno weaving with tie yam. (3) holding a nonwoven scrim together and then securing it as a grid by 
adhesives alone, or (4) by equivalent methods to form an open grid fabric. 

Aft er formation of the open grid, polymeric resin is applied to the rovings a t a level of 5 to 150 parts dry weight of 

»5 resin to 100 parts by weight of the fabric. That is, resin is applied at 5% to 1 50% DPU (dry-weight pick up). The exact 
amount of resin applied depends on the physical properties of the resin and the desired physbal characteristics of the 
reinforcement, while the spaces between the strands of the grid remain open. If the grid is a non-woven material held 
together by a polymer coating alone - that is, without the use of tie yam - the resin level is typically in the high end 
of the DPU range referred to above - that is, 50 to 150 DPU. 

20 The resulting reinforcement is a high strength, alkali resistant and impact resistant, resin-bearing open grid fabric 

including first and second sets of substantially parallel strands, which are direct-sized with at least a silane sizing and 
affixed together at a substantial angle to one another. The resulting reinforcement also may have a soft or pliable hand. 

The present invention is also directed to annexing or securing the reinforcement to a wall surface and applying a 
layer of a stucco-like mixture to fill openings in the grid and to cover the grid. The invention may be used in situ or in 

2S prefabricated wall segments. In a wall segment, the invention may be embedded in a stucco-like coating mixture layer 
and combined with a rigid insulation board. In this embodiment, the mixture and reinforcement are affixed to the board. 
'Stucco* is used in this specification to include any stucco-like material or coating such as polymer modified cements 
currently used in the reinforced wall systems referred to above. 

The fabric of this invention exhibits superior perlormance and ease of application at a lower cost as compared to 

50 prior reinforcements for waW systems. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 shows a perspective view of a regular leno woven fabric according to the prior art. 
Fig. 2 is a perspective view of a regular hurl leno woven fabric according to the prior art. 
Fig. 3 is a perspective view of a plain woven fabric with looper yams according to the prior art. 
Fig. 4A is a perspective view of a weft inserted warp knit fabric of the present invention. 

Fig. 4B is a perspective partial cut-away view of a wall segment produced using the weft inserted warp knit rein- 
forcement fabric of the present invention. 

Fig. 5A is a perspective view of a woven fabric of the present invention having a leno weave. 

Fig. 58 is a perspective partial cut-away view of a wall segment produced using the leno woven fabric of the present 
invention. 

Fig. 6A is a perspective view of a woven fabric of the present invention having a staggered leno weave. 

Fig. 68 is a perspective partial cut-away view of a wall segment produced using the staggered leno woven fabric 
of the present invention. 

Fig. 7A is a perspective view of a woven fabric of the present invention having a hurl weave. 

Fig. 78 is a perspective partial cut-away view of a wall segment produced using the hurl woven fabric of the present 
invention. 

Fig. 8A is a perspective view of a woven fabric of the present invention having a staggered hurl leno weave. 

Fig. 88 is a perspective partial cut-away view of a wall segment produced using the staggered hurl leno weave 
fabric of the present invention. 

Fig. 9A is a perspective view of an adhesively secured, nonwoven fabric of the present invention. 

Fig. 98 is a perspective partial cut-away view of a wall segment produced using the adhesively secured, nonwoven 
fabric of the present. invention. ^ 

Throughout the Figures the same reference numerals designate the same or corresponding parts. 
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DETAILED DESCRIPTION OF THE INVENTION 

The fabrics of the present invention all comprise an open grid of special construction patterns, and their equivalents, 
made from rovings that have been direct-sized with a sizing that contains a silane sizing. 
5 In the present invention, silane sizing is used in the amount of approximately 2 to 3% by weight of the roving. Such 

direct-sized rovings are available from CertainTeed, Owens Coming Fiberglass, and PPG, tor example. It has been 
found In the present invention that impact resistance may be increased when using strands direct-sized with at least 
a silane sizing. 

The strands of the op en grid fabric of the invention are 'pre-coated.* 'Pre-coating' refers to the application of resi n 
10 to the Tovings of the grid after the tapric is maoe qui oefore the grid is embedded in the stucco-like laye r. The useof 
th e word 'coated* does not preclude penetration of the resin into the strands of the open grid , but openings between 
the rovings of the grid are not closed in the pre-coating. The particular resin must be chosen for compatibility with (1) 
the particular rovinps and (2) the sizings or fi nishes on those strands, and for t he desired properties duri ng application 
and in the f |nFil wall gye«^rr> thd resin confers properties to the reinforcement fabric such as stability, alkali resistance. 
IS strength improvement, impact resistance and application attributes. 

The g lass transition temperature of the pre-coating resin is important to the present invention for providing the 
desirable hand to the fabric. A pliable hand is preferred. However, a fabric having an overly soft hand has the tendency 
to stick to itself on a roll. This is known as blocking. In the present invention, for any given weight of strands 'hand* is 
primarily determined by the glass transition temperature characteristics of resin applied to the reinforcement. The glass 
20 transition temperature of the resin of the present invention is typically in the range of -SO^C to +20*C, but may extend 
from -40'*C to +40°C. The resin selected is preferably flame retardant. It is also preferable to use alkali and water 
r esistant resins.^ uch as those consisting of potyvinyl chloride, polyvinylidene chloride, styrene butadiene rubber, ure - 
thane, silicone, acrylic and styrene acrylate polymers and copolym ers. 

Polymeric resin is applied to the strands at a level of 5 to 150 parts dry weight of resin to 100 parts by weight of 
25 the fabric. That is, resin is applied at 5% to 1 50% DPU (dry-weight pick up). The amount of resin to be applied depends 
on the physical properties of the resin. One having skill in the art will understand that and select the properties an d 
applied amounts of the polymeric resin to assure the desired physical characteristics of the reinforcement, while as- 
su ring that the openings in the grid remain open . This can be achieved by varying the solids to liquids content and by 
appropriate selection of the type of surfactant or the chemical and physical properties of the solids and liquids. 
30 In the weft inserted, warp knit embodiment of the present invention shown in Fig. 4A, the most preferred resin 

amount to use is 10 to 40 DPU. and 10 to BO DPU is less preferred. Also, the preferred resins to use are polyvinyl 
chloride, polyvinylidene chloride, styrene butadiene rubber, acrylics and acrylates. The resin, when applied in or above 
the preferred range of 25 to 40% dry weight pick-up, increases integrity of the open grid fabric by preventing strand- 
to-strand slippage and assists the fabric in resisting alkali damage. We have also found that resins, when used in the 
35 preferred range (i.e., about double the amount used on standard woven reinforcements of Figures 1 and 2), improve 
impact resistance by spreading the force of the impact out among adjoining structural strands. Weights of resin from 
80 to 150 DPU are also possible, though economics may become a factor when such large amounts are used. 

In Fig. 4A the open grid fabric 400 occupies essentially two planes. The warp or machine direction rovings 410 
occupy and define one plane, and the weft or cross-machine direction rovings 420 occupy and define a second plane. 
40 Warp rovings 410 and weft rovings 420 have been direct-sized with at least a silane sizing. That is, the strands 

are direct-sized with a coupling agent that includes at least a silane sizing. 

The warp rovings 410 and weft rovings 420 are tied together in a knitting process in which the tie (or knitting) yarns 
430 are lightweight flexible yams wrapping the warp rovings and capturing the weft rovings. Fig. 4A is not intended to 
show precisely the path of tie yam 430. The exact paths possible, which will vary depending on the machine and stitch 
45 used, are known to those of skill in the knitting art. If desired, more than two layers of rovings can be loosely affixed 
together by the tie yarns 430. 

The rovings of the open grid fabric 400 (Fig. 4A) are further locked together by a polymeric resin 440. 
The two-plane construction of the reinforcement fabric of Fig. 4 A minimizes the crimp or bending of the strands, 
which is an advantage over prior art reinforcements in which the strands can be kinked or crimped in standard woven 
so construction. This construction also avoids the rovings of one set of strands being pinched or compressed between 
the rovings of the second set, as in the prior art, Figures 1 to 3, in addition, minimal crimp, v^ich may be combined 
with loose tensioning, allows better penetration of the polymeric resin 440 into the strands in both the machine and 
cross-machine directions, while maintaining open openings 445 in the fabric 400. 

An example of the construction of the fabric shown in Fig. 4A is a weft Inserted warp knit product having approx- 
55 imately six ends per 25.4 mm (per inch) in both the warp and weft directions, but possibly as few as 1.5 ends in each 
direction and as many as 1 2 ends in each direction. Preferably, the ends of the first and the second sets are arranged 
in each set at an average of 3 to 10 ends per 25,4 mm (per inch). 

The warp and weft strands of open grid fabric 400 may have alinear density of 33 to 2200 Tex (grams per thousand 
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meters). Prelerably. the s trands of the first set and the second set have a linear density between 100 and 2000 Tex 
and most preferably. 130 tn 400 Tpy THp weight and strength of the strands selected depends on the performance 
range desired. Certain features of the particular strands, including filament diameter, may be selected by those of skill 
in the art in accordance with the desired properties for the particular end use. Alt hough fiberglass strands arfl prpfftf red, 
others such as nyl on, aramid. polyolefin and polyester m ay be used in various combin ations. 

As shown in Fig. 4A. ihe ends of the first set 410 and the ends oi me second set 420 are arranged in an overlying 
relation and at a substantial angle to one another. This angle may be on the order of ninety degrees. However, it is not 
necessary to orient the ends of the first and second sets orthogonally. Rather, this angle may vary between sixty and 
one hundred twenty degrees or more. 

The tie yarn 430 . which is typically low weight polyester in the linear density range of 40 to 250 dTex, may preferably 
be knit in a chain stitch. However, other stitches such as a tricot stitch may be used. Other suitable tie yarns may be 
glass, cotton, nylon, olefin, acrylic, modacrylic, rayon, acetate, polyvinyl chloride, polyvinyl dichlorlde, or polyvinyl dif- 
luoride, for example. Organic or inorganic fibers may be used as desired. 

In the open grid fabric shown in Fig. 4A, knitting is preferably done with a chain stitch and a loose tension on the 
tie yam 430. A preferable loose tension for fabrics with a preferable number of ends per 25,4 mm (per inch) (4 to B 
ends in the cross-machine direction) and with a preferable weight of structural yams (1 30 to 400 Tex)^ is at least about 
2.B3m (3.1 yards) of tie yam for every 0,91m (one yard) of ends 410 in the warp direction, A standard tension with this 
kind of fabric is about 3 yards of tie yarn for every one yard of ends 410 in the warp direction. If one increases this ratio 
to 3.1 to 1 the result is essentially no tension, or as little tension as possible without creating open loops in the knitting 
yarns, which may occur at a ratio of 3.3 to 1. This loose knitting is believed to be important because it permits the 
polymer resin when applied in later processing to penetrate the warp strands more uniformly and deeply Breakage of 
warp strands was frequently a source of failure in prior wall systems. 

As will be appreciated by those of skill in the art. one may adjust the various process variables, both in knitting 
and in applying resin, to alter the performance and processability of the final fabric. For example, using a loose tie yam 
tension in the knitting process and using contact drying following the resin applied process, will render the fabric thinner 
than otherwise and improve the "hand" or suppleness of the fabric. 

Fig, 4B shows a wall segment product 450 that includes the reinforcement fabric 400 of the present invention. As 
discussed above, the reinforcement fabric 400 Is a high strength, alkali and impact resistant, resin coated open grid 
of weft inserted warp knrt fabric. The strands in both the warp direction 410 and weft direction 420 have been direct- 
sized with at least a silane sizing. The two sets of strands are affixed together at a substantial angle to one another by 
loosely tensioned lie yams 430 in the manner discussed above. The polymeric resin 440 coats the open grid reinforce- 
ment fabric without closing openings 445 (see Fig. 4A) between the strands. 

The open grid reinforcement fabric 400 is embedded in a stucco or stucco-like coating mixture 455. The coaling 
mixture 455 is affixed to a rigid insulation board 475 by penetrating the openings between the strands of the open grid 
and filling the openings in the open grid to cover the reinforcement fabric to form the wall segment product 450. 

Fig. 5A through Fig. 98 show other alternative embodiments of the open grid reinforcement fabric for wall systems 
of the present invention. 

In Figs. 5A through 8B. the open grid fabric is made by weaving, and in particular by leno weaving. These weaves 
differ from conventional leno weaves, however, in that one strand of the pair that lies in the machine direction (the 
warp) is much lighter than the other. This lighter strand may be referred to as a "tie yam" because it ties the heavier 
machine direction strand lo the cross machine strands (the weft), and we refer to these weaves as leno weaves with 
a tie yam. Because of the differences in weight and volume, the tie yam is less stiff than its heavier partner. If the tie 
yam is polyester and the heavy roving is fiberglass, the difference in stiffness is increased. In such weaves, the heavier 
strand is straighter than the lighter one, and all of the heavier strands of one set of strands lie generally in one plane. 
Further, in the embodiments of Figs. 5A through 88, the warp direction strands remain substantially straight and free 
from crimp, while the lighter weight tie yarn will accept crimp readily Also, in the weaves shov^ in these figures the 
rovings of one set do not pinch or compress the rovings of the other, as in the prior art. (See Figs. 1 -3). In addition, we 
have found that minimal crimp and freedom from compression allows better penetration of the polymeric resin into the 
strands in both the machine and cross-machine directions, while maintaining open openings in the fabric. 

Figs. 5A through 88 are not intended lo show every possible path of the tie yam or every possible weaving pattern. 
Altemative possible paths, which will vary depending on the machine and the rovings used, are known to those of skill 
in the art for other fabrics. Also, if desired, more than two layers of strands can be affixed together by the tie yarns. 

Fig. 5A is a perspective view of a woven fabric 500 in an embodiment having a leno weave. As in the weft inserted 
warp knit embodiment, the open grid fabric 500 essentially occupies two planes. The warp or machine direction rovings 
510 occupy and define one plane, and the weft or cross-machine direction rovings 520 occupy and define a second 
plane. These rovings have been direct-sized with at least a silane sizing and are tied together in a weaving process 
in v\^ich the tie yarns 530 are lightweight flexible yarns wrapping the warp strands and capturing the weft rovings. 

In Fig. 5A. the ends of the first set 510 and the ends of the second set 520 are arranged in an overlying relation 
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at a substantial angle lo one another. The two-plane construction ol the reinforcement ot Fig. 5 A reduces the crimp or 
bending of the strands, which is an advantage over standard woven reinforcements in which the weft rovings can be 
pinched, and kinked or crimped. 

In Fig. 5A, the open grid fabric 500 is further k)cked together by polymeric resin 540, which confers properties to 
s the reinforcement fabric such as stability, alkali resistance and strength improvement, in the manner discussed above, 
while assuring that the grid remains open. 

Fig. 5B is a perspective partial cut-away view of wall segment 550 using the woven fabric 500. The open grid 
reinforcement fabric 500 is embedded in a stucco or stucco-like coating mixture 555. The coating mixture 555 is affixed 
to a rigid insulation board 575 by penetrating and filling the openings between the strands of the open grid to cover 
10 ihe reinforcement tabrk: to form the wall segment product 550. 

Fig. 6A is a perspective view of a woven fabric 600 in an embodiment having a staggered leno weave, which is 
the most preferred embodiment of the leno weaves. In Fig. 6A, the open grid fabric 600 essentially occupies three 
planes. Alternating sets of warp rovings 610 occupy and define one plane, adjacent alternating sets of warp rovings 
611 occupy and define another plane, and the weft rovings 620 occupy and define a third plane. These rovings are 
'5 direct-sized with at least a silane sizing and are tied together in a weaving process in which the tie yams 630 wrap the 
warp rovings and capture the weft rovings. 

The open grid fabric 600 is further locked together by a polymeric resin 640. The polymeric resin 640 is applied 
to the yarns at a level to assure the desired physical characteristics of the reinforcement discussed above, while as- 
suring that the grid remains open. The three-plane construction of the reinforcement of Fig. 6A reduces the crimp or 
20 bending of the strands, which is an advantage over standard woven reinforcements. As discussed above, minimal 
pinching and crimp also assists in application and penetration of the polymeric resin 640. 

Fig. 6B is a perspective partial cut-away view of wall segment product 650 using the woven fabric 600. The open 
grid reinforcement fabric 600 is embedded in a stucco or stucco-like coating layer mixture 655. The coating mixture 
655 is affixed to a rigid insulation board 675 by penetrating and filling the openings between the rovings of the open 
2S grid to cover the reinforcement fabric to form the wall segment product 650. 

Fig. 7A is a perspective view of a woven fabric 700 in an embodiment having a hurl leno weave. As in the embod- 
iment shown in Fig. 6 A, the open grid fabric 700 essentially occupies three planes. However, in Fig. 7 A. the warp 
rovings 710 occupy and define one plane, sets of alternating weft rovings 720 occupy and define a second plane, and 
adjacent alternating sets of weft rovings 721 occupy and define a third plane. These rovings are direct-sized with at 
30 least a silane sizing and are tied together in a weaving process in which the tie yams 730 wrap the warp strands and 
capture the weft strands. The open grid fabric 700 is further locked together by polymeric resin 740. 

As with the embodiment of Fig. 6 A. the three-plane construction of the reinforcement of Fig. 7 A reduces the pinching 
and crimp or bending of the strands, which is an advantage over standard woven reinforcements. 

Fig. 7B is a perspective partial cut-away view ot wall segment 750 using the woven fabric 700. The open grid 
35 reinforcement fabric 700 is embedded in a stucco or stucco-like coating mixture 755. The coating mixture 755 is affixed 
to a rigid insulation board 775 by penetrating and filling the openings between the strands of the open grid to cover 
the reinforcement fabric to fomn the wall segment product 750. 

Fig. BA is a perspective view of a woven fabric BOO embodiment having a staggered hurl leno weave. In Fig. OA, 
the warp direction rovings 81 0 are interlaced with the weft direction rovings 820. These rovings have been direct-sized 
^0 with at least a silane sizing and are tied together in a weaving process in which the tie yarns 830 wrap the warp strands 
and capture the weft strands. The open grid fabric BOO is further locked together by a polymeric resin 840. 

An interesting feature in the embodiments of Figs. 6A, 7A and 8A is that the woven fabric 600, 700, BOO has no 
face. That is, the fabric has the same appearance and characteristics on both sides. This provides for ease ot instal- 
lation, among other advantages. 
^5 The interlaced construction of the open grid reinforcement of Fig. 8A reduces the pinch, and crimp or bending of 

the strands, which is an advantage over conventional weaves and allows better penetration of the polymeric resin 840. 

Fig. 6B is a perspective partial cut-away view of wall segment 850 using the woven fabric BOO, The open grid 
reinforcement fabric 800 is embedded in a stucco or stucco-like coating mixture 855. The coating mixture 855 is affixed 
to a rigid insulation board 875 by penetrating and filling the openings between the strands of the open grid to cover 
50 the reinforcement fabric to form the wall segment product 850. 

For example, the fabrics shown in Figs. 5 A through BB may have approximately six ends per 25.4 mm (per inch) 
in both the warp and weft directions, but possibly as few as 1 .5 ends in each direction and as many as 1 2 ends in each 
direction. Preferably, the ends of the first and second sets are an-anged in each set at an average of 3 to 10 ends per 
25.4 mm (per inch). The ends in the weft direction need not be the same as the ends in the warp direction. 
55 In Figs. 5A through BB, the warp and wett rovings ot the open grid fabric may have a linear density ot 5 to 4OO0 

Tex (grams per thousand meters). Preferably, the strands of the first set and the second set have a linear density 
between 33 and 2200 Tex. It is most preferred to use roving or zero to no twist yarn on the order ot 275 Tex in both 
the warp and weft directions. However, the weight and strength of the strands selected depends on the performance 
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range desired. Although fiberglass strands are preferred, others such as nylon, aramid, polyolefin and polyester may 
be used in various combinations. 

In Figs. 5A through 8B. th ejie yarn (5 30jn Fig. 5A) is typically a low weight polyester tie yar n in the linear density 
range of 40 to 250 dTex. Also, other suitable tie yarns may be glass, cotton, nylon, olefin, acrylic, modacrylic, rayon, 
acetate, polyvinyl chloride, polyvinyl dichloride, or polyvinyl difluoride, for example. Other suitable organic or inorganic 
fibers may also be used. 

In each of the embodiments shown in Figs. 4A through 9B, the ends of the first and second sets of strands are 
arranged in one of an overlying and an interlacing relation at a substantial angle to one another. This angle may be on 
the order of 90 degrees. However, it is not necessary to orient the ends of the first and second sets orthogonally. Rather, 
this angle may vary between 60 and 120 degrees or more. 

In the embodiments of Figs. 5A through 88, polymeric resin (for example. 540) Is applied to the strands at a level 
of 10 percent to 150 percent DPU (dry-weight pick up). The level of resin applied depends on the physical properties 
of the resin and is selected to assure the desired physical characteristics of the reinforcement, while assuring that the 
openings in the grid remain open. The most preferred resin amount to use is 10 to 40 DPU, and 10 to 60 DPU is less 
preferred. Weights of resin above 80 DPU are also possible, though economics becomes a factor when such large 
amounts are used. 

Fig. 9A is a perspective view of an adhesively secured, open grid, scrim or nonwoven fabric 900 of the present 
invention. The fabric may be made by bringing machine direction and cross-machine direction rovings into contact with 
each other and holding them together while applying an adhesive polymeric resin which affixes the yarns together and 
provides the properties of hand and block resistance for use as a wall reinforcement. See for example the scrim machine 
referred to in U.S. Patent 4,108.708. As in the weft inserted warp knil embodiment shown in Fig. 6A. the open grid 
fabric 900 essentially occupies three planes and the fabric is free from pinching of rovings of one set by rovings of the 
other. The warp or machine direction rovings 91 0 occupy and define one plane, and the weft or cross-machine direction 
rovings 920, 921 occupy and define two additional planes. These rovings have been direct-sized with at least a silane 
sizing. Also, open grid fabric 900 has no face. That is. its appearance is essentially the same on both sides. 

In Fig. 9A. the open grid fabric 900 is locked together solely by polymeric resin 940. which confers properties to 
the reinforcement fabric such as stability, alkali resistance and strength improvement. Polymeric resin 940 is applied 
to the strands at a level of about 10% to 200% DPU (dry-weight pickup). The level of resin applied depends on the 
physical properties of the resin and is selected to assure the desired physical characteristics of the reinforcement, 
while assuring that openings 945 in the grid remain open. However, the level of resin coating in the adhesively secured 
embodiment is higher than that used in the woven and weft inserted warp knit embodiments. The most preferred resin 
amount to use is 1 0 to 60 DPU. and 1 0 to 1 20 DPU is less preferred. Weights of resin above 1 20 DPU are also possible, 
though economics becomes a factor when such large amounts are used. 

The three-plane construction ot the reinforcement of Fig. 9 A reduces the pinching and the crimp or bending of the 
strands, which is an advantage over standard woven reinforcements. 

For example, the construction of the fabric 900 may be an adhesively secured, nonwoven product having approx- 
imately 6 ends per 25,4 mm (per inch) in both the warp and weft directions, but possibly as tew as 1 .5 ends in each 
direction and as many as 12 ends in each direction. Preferably, the ends of the first and second sets are arranged in 
each set at an average of 3 to 10 ends per 25.4 mm (per inch). 

The warp and weft strands of the open grid fabric 900 may have a linear density of 5 to 4O00 Tex (grams per 
thousand meters). Preferably, the strands of the first set and the second set have a linear density between 33 and 
2200 Tex. However, the weight and strength ot the strands selected depends on the performance range desired. Al- 
though fiberglass strands are preferred, others such as nylon, aramid, polyolefin and polyester may be used in various 
combinations. 

In Fig. 9A. the ends of the first set 91 0 and the ends of the other sets 920. 921 are arranged in an overlying relation 
at a substantial angle to one another. This angle may be on the order of 90®. However, it is not necessary to orient the 
ends of the first and second sets orthogonally. Rather, this angle may vary between 60 and 120** or more. 

Although not shown, tie yarns, as discussed above, could be used in conjunction with the fabric 900 of the present 
invention. Such lightweight tie yams may add to the integrity of the fabric during manufacture, but would also add to 
the cost of the adhesively secured reinforcement. 

Fig. 98 is a perspective partial cutaway view of wall segment 950 using the adhesively secured, nonwoven fabric 
900. The open grid reinforcement fabric 900 is embedded in a stucco or stucco-like coating layer mixture 955. The 
coaling mixture 955 is affixed to a rigid insulation board 975 by penetrating and filling the openings between the strands 
of the open grid to cover the reinforcement fabric 900 to form the wall segment product 950. 

A specific example of a fabric of the present invention is a staggered leno weave, as shown in Figure 6A, which 
uses rovings supplied by Owens Corning Fiberglas and designated 377 AA 275. "377" designates the direct-sized 
silane sizing of Owens Coming Fiberglas. "AA" is the product code for the roving. 275 is the Tex of the roving. These 
rovings are made from a glass type designated by Owens Comingpiberglas as ECR glass and have a filament diameter 
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of about 1 3 microns. The lie yarn is 150 denier non-lexlured polyester and the coating is a polyvinylidene chloride resin 
from Rohm & Haas designated P-917. 

The present invention has several advantages over current reinforcement fabrics, as represented by the following 
Table in which the first three columns refer to a reinlorcements of the present invention, and the last column refers to 
a prior art wall reinforcement fabric: 



TABLE 



Property 


(1) 


(2) 


(3) 


(4) 


Relative Cost 


0.95 


1.0 


1.2 


1.1-1.2 


Impact (In-Ibs.) 


32-36 


32-36 


32-36 


12-16 


Ends/In. MD 


6 


6 


5.5 


6 


CD 


5,5 


5.5 


5.5 


6 


Area Wt. (g/m2) 


150 


180 


240 


160 


Tensile (lbs/in) MD 


275 


275 


250-290 


170-200 


CD 


315 


315 


280-320 


230-260 


Hand 


SOFT 


SOFT 


SL. FIRM 


SOFT 


Block Resistance 


GOOD 


GOOD 


FAIR-GOOD 


GOOD 



Column 1 above represents the most preferred embodiement of the present invention, leno weave fabrics with tie 
yarns, as shown in Figures 5 to 8. Column 2 is a weft inserted, warp knit fabric of the present invention, as shown In 
Figure 4, which is the embodiment next in order ot preference. Column 3 is a nonwoven, laid scrim of the present 
invention, as in Figure 9. In columns 1 to 3, rovings, direcled-sized with a silane sizing, are used in both the machine 
and the cross-machine directions. Column 4 is a conventional leno weave of oil/starch sized yarns in both the machine 
and cross-machine directions; that is. the machine direction yams consist of a pair of equal weight yarns, as in Figures 
1 and 2. If roving is substituted for the cross machine yams of column 4, the cost goes down slightly, but performance 
remains about the same because the impact resistance would be determined by the weakest strands, which would be 
the starch sized pair of equal weight yams in the machine direction. 

In the Table 'MD" refers to machine direction, i.e.. warp. 'CD' refers to cross-machine direction. I.e.. weft. 'Impact' 
refers to the pounds of impact the wall system will resist without significant denting in a standard test. 'Area weight' 
is the weight of reinforcement yarns per unit area, including the polymeric resin. The term "ends' refers to a single 
strand or a group of strands combined together to make a single strand in the final grid. .'Ends/In' refers to the number 
of ends per 25,4 mm (per inch); in leno, hurt leno and some nonwoven fabrics, a single end may consist of two or more 
strands. 

As shown by an analysis of the above results, reinforcement tabrics which are not made according to the present 
invention are inferior in at least one of the attributes noted above. Their designs may be slightly altered to improve one 
properly, but it occurs at the expense of another.* For example, the principal factor affecting both strength and cost is 
the weight of the strands and the number of strands per 25.4 mm (per inch), which together result in an 'area weight. 
' The heavier the yarn or roving, the stronger the fabric, albeit at increased cost. Within any one construction type, 
those skilled in the art will find that additional processing variables may be altered to improve performance, but these 
additional variables do not have as much influence as the particular construction and sizing used. These additional 
variables include 4he filament diameter, type of strand, and the type, amount, and degree of penetration of the resin 
applied to the fabric after it is formed. We have found that these factors vary among the various construction types in 
the magnitude of their influence on impact resistance. 

The processes and products described herein are representative and illustrative of ones which could be used to 
create various reinforcement fabrics and vy^ll segments in accordance wrth the instant invention. The foregoing detailed 
description is therefore not intended to limit the scope of the present invention. Modifications and variations are con- 
templated, and the scope of the present invention is intended to be limited only by the accompanying claims. 



Claims 

1. method of making a coated, open grid fabric (400; 500; 600; 700; 800; 900) for use in reinforcing and providing 
impact resistance to wall systems comprising a rigid surface and a stucco-like layer, the fabric including rovings 
combined into at least two sets (41 0, 510.61 0. 71 0, 810,91 0; 420, 520. 620, 720. 820. 920) of substantially parallel 
rovings, each set having about 1 .5 to 12 ends per 25,4 mm (1 inch), and arranging the two sets next to each other 
at a substantial angle to each other, 
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characterized by the steps 

selecting rovings which are direct^sized with at least a silane containing sizing and have a linear density be- 
tween 33 and 2200 grams per thousand meters; 
s holding the rovings of one set (410; 510; 610; 710; 810; 910) against the rovings of the other set (420; 520; 

620; 720; 820; 920) without compressing rovings of one set between rovings of the other set. to form an open 
grid fabric weighing between 50 and 650 gm/square meter for use in providing strength and impact resistance 
to the wall system; and 

coating the rovings in the fabric with polymeric resin (440; 540; 640; 740; 840; 940) to a level of 10 to 150 
TO parts dry weight of resin to 100 parts by weight of the fabric, the resin being selected to assure that the fabric 

remains an open grid which permits the stucco-like layer to penetrate therethrough during fabrication of the 
wall system, has pliability and body for application during fabrication of the wall system, and imparts strength 
and impact resistance to the wall system. 

IS 2. The method of claim 1. in which each set of rovings (410, 510, 610, 710, 810. 910; 420, 520, 620, 720. 820, 920) 
lies essentially In its own plane. 

3. The method of claim 1 , in which the direct sizing consists essentially of a silane containing sizing. 

20 4. The method of claim 1. in which the rovings of one set (410; 510; 610; 710; 810) are held against the rovings of 
the other (420; 520; 620; 720; 820) by tie yam (430; 530; 630; 730; 830). 

5. The method of claim 4. in which the two sets of rovings (610. 710. 810; 620; 720; 820) are held together with tie 
yarn (630; 730; 830) in a weaving process in which the tie yams are arranged in pairs with rovings in one of the 
sets of rovings, and the tie yams and the rovings are alternately twisted in a right hand and left hand direction 
crossing before weft roving is inserted in one of a staggered leno weave, a hurl leno weave and a staggered hurl 
leno weave. 

The method of claim 4. wherein the holding step comprises knitting the first (610; 710; 810) and second (620; 720; 
820) sets of rovings together with tie yam (630; 730; 830) at loose tension. 

The method of claim 6, wherein the tension is at least about 2,83 m (3.1 yards) of tie yarn (630; 730; 830) for every 
0.91m (1 yard) of roving in a warp direction. 

The method of claim 1 . wherein the resin (440; 540; 640; 740; 840; 940) has a glass transition temperature between 
-40" C to +40" C. 

The method of claim 1, wherein the polymeric resin (440; 540; 640; 740; 840; 940) is selected from the alkali and 
water resistant group consisting of polyvinyl chloride and polyvinylidene chloride, styrene butadiane rubber, acrylics 
and acrylates and applied to a level of 10 to 40 DPU. 

10. A pre-coated open grid fabric for reinforcing and providing impact resistance to wall systems comprising a rigid 
surface (475; 575; 675; 775; 875; 975) and a stucco-like layer (455; 555; 655; 755; 855; 955), the fabric including 
a first set of substantially parallel rovings (410; 510; 610; 710; 810; 910) running in a first direction and a second 
set of substantially parallel rovings (420; 520; 620; 720; 820; 920) running in a second direction, the rovings being 
arranged in the sets at an average of 1,5 to 12 ends per 25,4 mm (1 inch) and the first and second sets of rovings 
beings arranged next to each other with the direction of the rovings of one set at a substantial angle to the other, 
characterized in that 

the rovings in the first and second sets are direct -sized with at least a silane containing sizing and have a 
linear density between 33 and 2200 grams per thousand meters; 

the first and second sets of rovings are arranged next to each other without compressing rovings of one set 
between rovings of the other set. to form an open grid fabric weighing between 50 and 650 gm/square meter 
for use in providing strength and impact resistance to the wall system; and 

a polymeric resin (440; 540; 640; 740; 840; 940) is provided coating the rovings of the fabric at a level of 10 
to 1 50 parts dry weight of resin to 100 parts by weight of the open grid fabric, the resin being selected to assure 
that the fabric remains an open grid which permits the stucco-like layer to penetrate therethrough during fab- 
rication of the wall system, has pliability and body for application during fabrication of the wall system, and 
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imparts strength and impact resistance to the wall system. 

11. The open grid fabric of claim 10. wherein the first (410; 510; 610; 710; 810) and second (420; 520; 620; 720; 820) 
sets of rovings are affixed together with tie yarn (440; 540; 640; 740; 840). 

5 

12. The open grid fabric of claim 11. wherein the tie yam (430; 530; 630; 730; 830) is knil to the first (410; 510; 610; 
710; 810) and second (420; 520; 620; 720; 820) sets of rovings at loose tension. 

13. The fabric of claim 12, wherein the tension is at least about 2,e3m (3.1 yards) of tie yarn (430; 530; 630; 730; 830) 
10 for every 0.91m (1 yard) of ends In a warp direction. 

14. The fabric of claim 11 in which the two sets (610. 710, 810; 620. 720, 820) of roving are affixed together with a tie 
yarn (630; 730; 830) in a weaving process in which the tie yams are arranged in pairs with rovings in one of the 
sets of rovings. and the tie yams and the rovings are alternately twisted in a right hand and left hand direction 

75 crossing before weft roving is inserted in one of a staggered leno weave, a hurl leno weave and a staggered hurl 

weave. 

15. The open grid fabric of claim 13. wherein the resin (440; 540; 640; 740; 840) has a glass transition temperature 
between -40* C to +40* C. 

20 

16. The open grid fabric of claim 15, in which the resin (440; 540; 640; 740; 840) is applied at a level of 5 to 40 parts 
dry weight of resin to 100 parts by weight of fabric. 

17. The open grid fabric of claim 10. wherein the frist (410; 510; 610; 710; 810; 910) and second (420; 520; 620; 720; 
25 820; 920) sets of rovings are one of fibergtasse and combinations of fiberglass with nylon, aramid. polyolefin and 

polyester. 

18. The open grid fabric of claim 10, wherein the frist set of rovings (410; 510; 610: 710; 810; 910) and the second set 
of rovings (420; 520; 620; 720; 820; 920) have a linear density of 100 to 2000 grams per thousand meters and are 

30 arranged at an average of 3 to 10 strands per 25,4 mm (per inch). 

19. A method of reinforcing a wall system, made up of a rigid insulation board (475; 575; 675; 775; 875; 975) and a 
stucco-like layer with an open grid fabric, the fabric comprising a first set of substantially parallel rovings (41 0; 51 0; 
610; 710; 810; 910) and a second set of substantially parallel rovings (420; 520; 620; 720; 820; 920), the two sets 

35 of rovings being arranged at a substantial angle to one another, 

characterized by the steps 

securing the open grid fabric (400; 500; 600; 700; BOO; 900), which has high strength, and is alkali resistant, 
resin-bearing and made from the rovings (410. 420; 510. 520; 610, 620; 710. 720; 810, 820; 910, 920) direct- 

'^0 sized with at least a silane containing sizing, 

the fabric having between 50 and 650 grams of roving per square meter and the sets of rovings being arranged 
without compressing rovings of one set between rovings of the other set, and the resin (440; 540; 640; 740; 
840; 940) coating the open grid reinforcement fabric at a level of 10 to 150 parts dry weight of resin to 100 
parts by weight ot labric without closing openings (445; 545; 645; 745; 845; 945) between the rovings; and 

^5 applying the stucco mixture (455; 555; 655; 755; 855; 955) to fill openings in and cover the fabric. 

20. An impact resistant wall segment product including a rigid insulation board (475; 575; 675; 875; 975), a stucco- 
like coaling mixture (455; 555; 655; 755; 855; 955) and an open grid reinforcement fabric (400; 500; 600; 700; 
800; 900) comprising a first set of substantially parallel rovings (410; 510; 510; 710; 810; 910) and a second set 

50 of substantially parallel rovings (420; 520; 620; 720; 620; 920), the two sets of rovings being arranged at a sub- 

stantial angle to one another, 
characterized in that 

the fabric is a high strength, alkali and impact resistant, resin-coated open grid fabric in which the first and 
55 second sets of rovings have been direct-sized with at least a silane containing sizing, 

the resin (440; 540; 640; 740; 840; 940) coating the open grid reinforcement fabric without closing openings 
(445; 545; 645; 745; 845; 945) between the rovings and being present at a level of 10 to 150 parts dry weight 
of resin to lOO parts by weight of fabric, the resin being selected to assure that the fabric remains an open 
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grid which permits the stucco-like layer lo perpetrate therethrough during fabrication of the wall system, has 
pliability and body for application during fabrication of the wall system, and imparts strength and impact re- 
sistance to the wall system, 

the open grid reinforcement fabric being embedded in the stucco-like coating mixture and providing impact 
resistance to the wall segment product by dispersing impact forces, and the stucco-like coating mixture being 
affixed to the insulation board and binding the fabric to the board by penetrating the openings betwen the 
rovings to the board, filling the openings in the open grid, and covering the reinforcement fabric. 

21. The wall segment product of claim 20, in which the segment is prefabricated before installation on a wall. 

22. A wall segment product according to claim 20, wherein the first (410; 510; 610; 710; BIO; giO) and second (420; 
520; 620; 720; 820; 920) sets of rovings have a linear density between 33 and 220 grams per thousand meters, 
the strands are arranged in each set at an average of 1.5 to 12 ends per 25.4 mm (per Inch), and the weight of 
the rovings in the fabric is between 50 and 650 gm/square meter. 

23. A wall segment product according to claim 20, wherein the first (410; 510; 610; 710; 810) and second (420; 520; 
620; 720; 820) sets of rovings are affixed together with tie yarn (430; 530; 630; 730; 830). 

24. A wall segment product according to claim 20, wherein the resin (440; 540; 640; 740; 840; 940) Is applied at a 
level of 10 to 40 parts dry weight of resin to 100 parts weight of fabric. 



Patentanspruche 

1. Verfahren zur Herstellung eines beschichteten offenen Gittergewebes (400; 500; 600; 700; 800; 900), um Mauer- 
systeme mit einer festen Obertlache und einer stuckahnlichen Schicht zu verstarken und sto3fest zu machen, 
wobeidas Gewebe Rovings beinhattet. diezu mindestens zwei Gruppen (410. 510, 610, 710, 810, 910; 420, 520, 
620, 720. 820. 920) von im wesentlichen parallel verlaufenden Rovings kombiniert sind, wobel jede Gruppe 1,5 
bis 12 Enden pro 25,4mm (1 inch) aufweist und die zwei Gruppen zueinander benachbart in einem betrachtlichen 
Wtnkel angeordnet werden. 

gekennzeichnet dutch die Schritte 

Auswahien von Rovings. die mit einer ein Silan enthaltenden Schlichte direktgeschlichtet sind und eine lineare 

Dichte zwischen 33 und 2200 Gramm pro tausend Metem besitzen, Halten der Rovings einer Gruppe (410; 
510; 510; 710; 810; 910) gegen die Rovings der anderen Gruppe (420; 520; 620; 720; 820; 920). ohne dabei 
Rovings einer Gruppe zwischen Rovings der anderen Gruppe zusammenzudrticken, um ein offenes Gitter- 
gewebe mit einem Gewicht zwischen 50 und 650 g/m^ zum Verstarken und StoBfestmachen des l\/1auersy- 
stems auszubilden, und 

Beschichten der Rovings des Gewebes mit einem Polymerkunstharz (440; 540; 640; 740; 840; 940) mit bis 
zu 10 bis 150 Trockengewichtsteilen des Kunstharzes aut 100 Gewichtsteilen des Gewebes. wobei der Kunst- 
harz derart ausgewahit wird, da8 gewahrleistet ist. daB das Gewebe ein offenes G liter bleibt, welches ein 
Durchdringen der stuckartigen Schicht durch das Gewebe wahrend der Herstellung des Mauersystems er- 
moglicht, biegsam ist, einen zur Installation wahrend der Herstellung des Mauersystems geeigneten Aufbau 
besitzt und das Mauersystem verstarkt und stoBfesl macht. 

2. Verfahren nach Anspruch 1. wobei jede Gruppe von Rovings (410, 510. 610, 710. 810. 910; 420. 520, 620, 720. 
820, 920) im vyesentlichen in seiner eigenen Ebene angeordnet ist. 

3. Verfahren nach Anspruch 1 . wobei die Direktschlichte im wesentlichen aus einer ein Silan enthaltenden Schlichte 
besteht. 

4. Verfahren nach Anspruch 1 . wobei die Rovings einer G ruppe (41 0; 51 0; 61 0; 7 1 0; 81 0) und die Rovings der anderen 
Gruppe (420; 520; 620; 720; 620) mil Hille eines Schnurgarns (430; 530; 630; 730; 830) zusammengehalten wer- 
den. 

5. Verfahren nach Anspruch 4, wobei die beiden Gruppen von Rovings (610, 710, 810; 620; 720: 820) mit Hilfe von 
Schnijrgarnen (530; 730; 830) wahrend eines Webverfahrens zusammengehalten werden, bei dem die Schnur- 
game paarweise mit den Rovings einer der Gruppen von Rovings angeordnet und die Schnurgame mit den Ro- 
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vings diese abwechselnd nach rechts und links kreuzend verdrilll werden, ehe SchuOrovings in eine verselzte 
Dreherbindung, eIne Wurl-Dreherbindung oder eine verselzle Wurf-Dreherbindung eingefugt werden. 

6. Vertahren nach Anspruch 4. wobei der Halleschritt den Schritt Verwirken der erslen Gruppe (610; 710; 810) von 
5 Rovings mit der zweiten Gruppe (620; 720; 820) von Rovings mh Hitfe von lose gespannten SchnOrgarnen (630; 

730; 830) umfaBl. 

7. Verfahren nach Anspruch 6, wobei die Spannung in einer Kettrichtung derart isl, da3 jeweils mindestens 2,83 m 
(3,1 yards) eines Schnurgams (630; 730; 830) auf 0,91 m (1 yard) eines Rovings kommen. 

10 

8. Verfahren nach Anspruch 1 , wobei der Kunstharz (440; 540; 640; 740; 840; 940) eine Glasumwandlungstemperatur 
zwischen -40**C und +40'*C besitzt. 

9. Vertahren nach Anspruch 1 . wobei der Polymerkunstharz (440; 540; 640; 740; 840; 940) aus der alkali- und was- 
15 serbestandigen Gruppe. bestehend aus Polyvinyk^hlorkj. PolyvinylidenchiorkJ. Styrot-Butadien-Gummi, Acrylen 

und Acrylaten, ausgewahit und mit 10 bis 40 DPU aufgebracht wird. 

10. Vorbeschichletes offenes Glttergewebe, urn Mauersysteme mit einer lesten Oberflache (475; 575; 675; 775; 875; 
975) und einer stuckahnlichen Schteht (455; 555; 655; 755; 855; 955) zu verstarken und stoQfest zu machen, 

20 wobei das Gewebe eine erste Gruppe von im wesentlichen parallel in eine erste Richtung verlaufenden Rovings 

(410; 510; 610; 710; 810; 910) und eine zweite Gruppe von im wesentlichen parallel in eine zweite Richtung 
verlaufenden Rovings (420; 520; 620; 720; 820; 920) aufweist, wobei die Rovings in den Gruppen durchschnittlich 
mit 1,5 bis 12 Enden auf 25,4mm (1 inch) angeordnet sind. und wobei die erste und zweite Gruppe von Rovings 
zueinander derart angeordnet sind, dal3 die Richtung der Rovings einer Gruppe In einem belrachtlichen Winkel 

25 ZU der Richtung der Rovings der anderen Gruppe verlauft. 

dadurch gekennzeichnet, 

daB die Rovings der ersten und zweiten Gruppe mit einer mindestens ein Silan enthaltenden Schlichte direkt- 
geschlichtet sind und eine lineare Dichte zwischen 33 und 2200 Gramm protausend Metem besitzen, 

30 daB die erste und zweite Gruppe von Rovings zueinander angeordnet sind, ohne daB Rovings einer Gruppe 

zwischen Rovings der anderen Gruppe zusammengedruckt werden, um ein offenes Gittergewebe mit einem 
Gewfeht zwischen 50 und 650 g/m^ zum Verstarken und StoBf estmachen des Mauersystems auszubilden, und 
daB ein Polymerkunstharz (440; 540; 640; 740; 840; 940) vorhanden ist; mit dem die Rovings des Gewebes 
mit bis zu 1 0 bis 1 50 Trockengewichtsteilen des Kunstharzes auf 100 Gewichtsteilen des Gewebes beschichtet 

35 sind, wobei der Kunstharz derart ausgewahit ist, daB gewahrleistet ist, daB das Gewebe ein offenes Gitter 

bleibt, welches ein Durchdringen der stuckartigen Schicht durch das Gewebe wahrend der Herstellung des 
Mauersystems ermoglicht, biegsam ist. einen zur Installation wahrend der Herstellung des Mauersystems 
geeigneten Aufbau besitzt und das Mauersystem verstarkt und stoBfest macht. 

40 11 . Offenes Gittergewebe nach Anspruch 10. wobei die Rovings der ersten Gruppe (41 0; .51 0; 610; 710; 81 0) und der 
zweiten Gruppe (420; 520; 620; 720; 820) durch ein Schnurgam (440; 540; 640; 740; 840) zusammengehalten 
werden. 

12. Offenens Gittergewebe nach Anspruch 11, wobei das Schnurgam (430; 530; 630; 730; 830) lose gespannt mit 
45 den Rovings der ersten Gruppe (410; 510; 610; 710; 810) und der zweiten Gruppe (420; 520; 620; 720; 820) 

verwirkt Ist. 

13. Gewebe nach Anspruch 12, wobei die Spannung in einer Kettrichtung derart ist, daB jeweils mindestens 2,83 m 
(3,1 yards) eines Schnurgams (630; 730; 830) auf 0,91 m (1 yard) eines der Enden kommen. 

50 

14. Gewebe nach Anspruch 11, wobei die beiden Gnjppen von Rovings (610. 710. 810; 620; 720; 820) mit Hilfe von 
Schnurgamen (630; 730; 830) wahrend eines Webveriahrens zusammengehalten werden, bei dem die Schnur- 
garne paarweise mit den Rovings einer der Gruppen von Rovings angeordnet und die Schnurgame mit den Ro- 
vings diese abwechselnd nach rechts und links kreuzend verdrillt werden, ehe SchuBrovings in eine versetzte 

55 Dreherbindung, eine Wurt-Dreherbindung oder eine versetzte Wurt-Dreherbindung eingefugt werden. 

15. Offenes Gittergewebe nach Anspruch 1 3, wobei der Kunstharz (440; 540; 640; 740; 840) eine Glasumwandlungs- 
temperatur zwischen •40*0 und +40*C besitzt. 
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1 6. Off enes Glnergewebe nach Anspruch 1 5, wobei der Kunstharz mil einem Verhallnis von 5 bis 40 Trockengewichts- 
leiien auf 100 Gewichtsteilen des Gewebes aufgebrachl ist. 

17. Offenes Gittergewebe nach Anspruch 10. wobei die Rovings der ersten Gruppe (410; 510; 610; 710; 810; 910) 
s und der zweiten Gruppe (420; 520; 620; 720; 820; 920) aus Glasseide oder aus Kombtnalionen von Glasseide 

mil Nylon, Aramid. Polyolefin und Polyester beslehen. 

18. Offenes Gittergewebe nach Anspruch 10, wobei die Rovings der erslen Gruppe (410; 510; 610; 710; 810; 910) 
und der zweiten Gruppe (420; 520; 620; 720; 820; 920) eine lineare Dichte zwrschen 100 und 2000 Gramm pro 

10 tausend Metern besitzen und durchschnittlich mit 3 bis 10 Sirangen pro 25,4 mm (1 inch) angeordnet sind. 

19. Verfahren zum Verstarken eines Mauersystems. welches aus einer festen Dammplatte (475; 575; 675; 775; 875; 
975) und einer stuckartigen Schicht mrt einem offenen Gittergewebe besteht. wobei das Gewebe eine erste Gruppe 
von Im wesentlichen parallel verlaufenden Rovings (410; 510; 610; 710; 810; 910) und eine zweite Gruppe von 

IS im wesentlichen parallel verlaufenden Rovings (420; 520; 620; 720; 820; 920) aufweist. und wobei die Rovings 

der ersten und zwerlen Gruppe zueinander in einem betrachtlichen Winkel angeordnet sind, 
gekennzeichnet durch die Schritte 

Befestigen des offenen Gittergewebes (400; 500; 600; 700; 800; 900). welches eine groBe Festigkeit besilzl. 
alkalibestandig ist, mil einem Kunslharz beschichtet ist und aus den mit einer mindestens ein Silan enthalten- 
den Schlichle direktgeschlichteten Rovings (410. 510, 610. 710, 810, 910; 420, 520. 620, 720, 820, 920) 
besteht. 

wobei das Gewebe ein Rovinggewicht zwischen 50 und 650 g/m^ besitzt und die Gruppen von Rovings an- 
geordnet sind. ohne da8 Rovings einer Gruppe zwischen Rovings der anderen Gruppe zusammengedruckl 
warden, und wobei das verstarkende offene Gittergewebe mit bis zu 10 bis 150 Trockengewichtsleilen des 
Kunstharzes (440; 540; 640; 740; 840; 940) auf 100 Gewichtsteilen des Gewebes beschichtet ist, ohne da8 
der Kunslharz die Offnungen (445; 545; 645; 745;'845; 945) zwischen den Rovings verschlieBt. und 
Autbringen der Stuckmischung (455; 555; 655; 755; 855; 955), urn damit die Offnungen auszufullen und das 
Gewebe zu bedecken. 
30 .. . 

20. StoBfestes Mauersegmentprodukt mit einer festen Dammplatte (475; 575; 675; 875; 975), einer stuckartigen 
Schichtmischung (455; 555; 655; 755; 855; 955) und einem verstarkenden offenen Gittergewebe (400; 500; 600; 
700; 800; 900), wobei das Gewebe eine erste Gruppe von im wesentlichen parallel verlaufenden Rovings (410; 
510; 610; 710; 810; 910) und eine zwerte Gruppe von im wesentlichen parallel verlaufenden Rovings (420: 520; 

-35 620; 720; 820; 920) aufweist. und wobei die Rovings der ersten und zweiten Gruppe zueinander in einem betracht- 

lichen Winkel angeordnet sind, 
dadurch gekennzeichnet, 

daB das Gewebe offenes Gittergewebe ist, welches eine hohe Festigkeit besitzt, alkali- und wasserbestandig 
sowie mit einem Kunstharz beschichtet ist. wobei die Rovings der ersten und zweiten Gruppe mit einer min- 
destens ein Silan enthaltenden Schlichte direktgeschlichtet sind. 

daB der Kunstharz (440; 540; 640; 740; 840; 940). mit dem das verstarkende offene Gittergewebe mit bis zu 
10 bis 150 Trockengewichtsteilen des Kunstharzes (440: 540; 640; 740; 840; 940) auf 100 Gewichtsteilen des 
Gewebes beschichtet ist. ohne daB der Kunstharz die Offnungen (445; 545; 645; 745; 845; 945) zwischen 
den Rovings verschlieBt. derart ausgewahit ist. daB gewahrleistet ist. daB das Gewebe ein offenes Gitter 
bleibt. welches ein Durchdringen der stuckartigen Schicht durch das Gewebe wahrend der Herstellung des 
Mauersystems ermoglicht, biegsam ist, einen zur Installation wahrend der Herstellung des Mauersystems 
geeigneten Aufbau besitzt und das Mauersystem verstarkt und stoBfest macht, 

daB das verstarkende offene Gittergewebe in die stuckartige Schichtmischung eingebettet ist und der Mau- 
ersegmentprodukt durch Verieilen von StoBkraften StoBfestigkeit verleiht. und 

daB die stuckartige Schichtmischung an der Dammplatte betestigt ist und das Gewebe an der Platte dadurch 
bindet, daB sie die Offnungen zwischen den Rovings zu der Platte hin durchdringl. die Offnungen ausfullt und 
das Verstarkungsgewebe bedeckt. 

21. Mauersegmentprodukt nach Anspruch 20. wobei das Segment vor seiner Installation an einer Mauer vorgefertigt 
ist. 



45 



22. Mauersegmentprodukt nach Anspruch 20. wobei wobei die Rovings der ersten Gruppe (410: 510: 610; 710; BIO: 
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910) und der zweilen Gruppe (420; 520; 620; 720; 820; 920) eine lineare Dichle zwischen 33 und 220 Gramm pro 
lausend Metern besitzen. die Strange in jeder Gruppe durchschnittlich mil 1.5 bis 12 Enden pro 25,4 mm (1 inch) 
angeordnet sind und das Gewichl der Rovings in dem Gewebe zwischen 50 und 650 Qfrrfi betragl. 

5 23. Mauersegmenlprodukl nach Anspruch 20. wobel die Rovings der ersten Gruppe (410; 510; 610; 710; 810) und 
die Rovings der zweiten Gruppe (420; 520; 620; 720; 820) mit Hille eines Schnurgarns (430; 530; 630; 730; 830) 
zusammengehallen sind. 

24. Mauersegmenlprodukl nach Anspruch 20. wobei der Kunslharz (440; 540; 640; 740; 840; 940) mit einem Verhallnis 
10 von 10 bis 40 Trockengewichtsleilen auf 100 Gewichlsteilen des Gewebes aufgebracht ist. 



Revendications 

IS 1 . Proc6d6 de fabrication d'un lissu k grille ouverte. rev§tu (400 ; 500 ; 600 ; 700 ; BOO ; 900), servant k renforcer et 
k conf^rer une cerlaine resistance aux chocs k des syslemes de mur comprenant une surlace rigide et una couche 
de type stuc, le tlssu comprenant des slratifils combines en au moins deux ensembles (410; 510; 610; 710; 810; 
910; 420 ; 520 ; 620; 720 ; 820 ; 920) de slratifils sensiblement paralleles, chaque ensemble ayanl environ 1 ,5 k 
12 comptes de fils par 25.4 mm (1 pouce), el les deux ensembles 6tant disposes I'un derriere I'autre et suivant un 

20 certain angle Tun par rapport k I'aulre, 

caract^ris^ par les elapes qui consistent k 

choisir les slratifils. qui sonl encolles par un proc6d6 d'encollage direct, avec au moins un encollage contenant 
du silane, el qui onl une masse lineique comprise entre 33 el 2200 g/100 m ; 

25 mainlenir les slratifils d'un ensemble (410 ; 510 ; 610 ; 710 ; 810 ; 910) conlre les slratifils de I'aulre ensemble 

(420 ; 520 ; 620 ; 720 ; 820 ; 920), sans comprimer les slratifils d'un ensemble enlre les slratifils de I'autre 
ensemble, de maniere a former un lissu a grille ouverte. pesant entre 50 et 650 g/m^ et servant a conferer 
une cerlaine resistance mecanique el une certaine resistance aux chocs k un sysleme de mur ; et 
revelir les slratifils du lissu avec une resine polymere (440 ; 540 ; 640; 740 ; 840 ; 940). en une quantite de 

30 1 0 a 150 parties en poids de maliere seche de resine par 1 00 parties en poids de lissu, ia resine etanl choisie 

de maniere k garantir que le tissu resle a grille ouverte, ce qui permet a la couche de type stuc d'y peneUer 
lors de la fabrication du systeme de mur. qu'il ait de la flexibilite el du corps lors de I'application pendant la 
fabrication du systeme de mur, el qu'il confere une certaine resistance mecanique et une certaine resistance 
aux chocs au systeme de mur. 

35 

2.. Proced6 selon la revendicalion 1. dans lequel chaque ensemble de slratifils (410; 510 ; 610 ; 710 ; 810 ; 910 ; 
420 ; 520 ; 620 ; 720 ; 820 ; 920) resle essentiellemenl dans son propre plan. 

3. Procede selon la revendicalion 1 , dans lequel Tencollage direct est essentiellemenl constilue d'encollage contenant 
40 du silane. 

4. Procede selon la revendicalion 1, dans lequel les slratifils d'un ensemble (410 ; 510 ; 510 ; 710 ; 810) sonl main- 
tenus conlre les slratifils de I'aulre (420 ; 520 ; 620 ; 720 ; B20) par du fil d'attache (430; 530 ; 630 ; 730 ; 830). 

45 5. Procede selon la revendicalion 4, dans lequel les deux ensembles de slratifils (610 ; 710 ; 810 ; 620 ; 720 ; 820) 
sonl mainlenus ensemble par du fil d'attache (630 ; 730 ; 830), dans le cadre d'une operation de tissage dans 
laquelte les fils d'attache son! disposes par paire avec les slratifils, dans Tun des ensembles de slratifils, et les fils 
d'attache el les slratifils sonl entortilles alternalivemenl vers la droile et vers la gauche, en se croisant avanl que 
le slratifil de trame ne soil insere dans une des armures du type armure gaze contre-samplee, armure gaze lancee 

so ou armure gaze lanc§e conire-samplee. 

6. Procede selon la revendicalion 4. dans lequel I'elape de mainlien comprend le tricotage du premier (610 ; 710 ; 
810) et du deuxieme (620 ; 720 ; 820) ensembles de slratifils avec du fil d'attache (630 ; 730 ; 830), avec une 
tension peu importante. 

55 

7. Procede selon la revendicalion 6, dans lequel la tension est d'au moins environ 2.83 m (3.1 yards) de fit d'attache 
(630 ; 730 ; 830) lous les 0.91 m (1 yard) de slratifil, dans la direction de chalne. 



EP 0 637 658 B1 



8. Procede seion la revendication 1 , dans tequei la r^sine (440 ; 540; 640; 740; 840 ; 940) a une temperature de 
transition viireuse comprise entre -40"C el 440*C. 

9. Procede selon la revendication 1. dans lequel la r^sine polymere (440 ; 540 ; 640 ; 740; 840 ; 940) est choisie 
dans le groupe de mat^riau resistant a I'eau et aux alcalis, constitue du poiy(chlorure de vinyle) et du poty(chlorure 
de vinylidene), du caoutchouc styr^ne-butadi&ne, des acryliques et des acrylates. et est appliqu^e en una quantity 
de 10^40DPU. 

10. Tissu k grille ouverle. pr6*rev§tu. destine d renforcer et ^ conf 6rer une certaine resistance aux chocs k des sys- 
lemes de mur comprenant une surface rigide (475 ; 575 ; 675 ; 775 ; 875 ; 975) et une couche de type stuc (455 ; 
555 ; 655 ; 755 ; 855 ; 955), le tissu comprenant un premier ensemble de stratifils sensiblement parall^Ies (410 ; 
510 ; 610 ; 710 ; 810 ; 910) qui s'§lalent dans une premiere direction, et un deuxieme ensemble de stratifils sen- 
siblement paralleles (420 ; 520 ; 620 ; 720 ; 820 ; 920) qui s'etalenl dans une deuxieme direction, les stratifils 6tant 
disposes dans les ensembles suivant une moyenne de 1.5 § 12 comptes de fils par 25,4 mm (1 pouce), et les 
premier et deuxieme ensembles de stratifils Stant disposes Tun derri&re Pautre et la direction des stratifils d'un 
ensemble faisant un certain angle avec cede de Tautre. 

caracteris^ en ce que 

tes stratifils du premier et du deuxieme ensembles sont encolles par un proc^dS d'encollage direct, avec au 
nvDins un encollage contenant du silane, et ont une masse lindique comprise entre 33 et 2200 9/100 m ; 
le premier el le deuxieme ensembles de stratifils sont disposes Tun derriere I'autre, sans comprimer les stratifils 
de Tun des ensembles entre les stratifils de Tautre. pour former un tissu a grille ouverte, pesant entre 50 et 
650 g/m^ et servant k cont^rer une certaine resistance mecan'que et une certaine resistance aux chocs a un 
systeme de mur ; et 

une r6sine polymere (440 ; 540; 640 ; 740 ; 840 ; 940) est prevue pour revetir les stratifils du tissu, en une 
quantite de 10 a 150 parties en poids de matiere seche de resine par 100 parties en poids de tissu. la r^sine 
etant choisie de maniere k garantir que le tissu reste a grille ouverle. ce qui permet a la couche de type stuc 
dV penetrer brs de la fabrication du systeme de mur, qu'il ait de la flexibllite et du corps lors de Tappllcation 
pendant la fabrication du systeme de mur. et quit confere une certaine resistance mdcanique et une certaine 
resistance aux chocs au systeme de mur. 

11. Tissu a grille ouverte selon ia revendication 10, dans lequel le premier (410 ; 510 ; 610 ; 710 ; 810) et le deuxieme 
(420 ; 520 ; 620 ; 720 ; 820) ensembles de stratifils sont fixes ensemble par du fil d'attache (440 ; 540 ; 640 ; 740 ; 
840). 

12. Tissu a grille ouverte selon la revendication 11, dans lequel le fil d'attache (430; 530 ; 630 ; 730; 830) est tricote 
au premier (410 ; 510 ; 610; 710; 810) et au deuxieme (420; 520; 620; 720; 820) ensembles de stratifils. avec une 
tension peu imporiante. 

13. Tissu selon ia revendication 12, dans lequel la tension est d'au moins environ 2.63 m (3,1 yards) de fil d'attache 
(430 ; 530 ; 630 ; 730 ; 830) lous les 0,91 m (1 yard) de comptes de fils, dans la direction de chalne. 

14. Tissu seion la revendication 11, dans lequel les deux ensembles de stratifils (610 ; 710 ; 810 ; 620 ; 720 ; 820) 
sont fixes ensemble par du fil d'attache (630 ; 730 ; 830), dans le cadre d'une operation de tissage dans laquelle 
les fils d'attache sont disposes par paire avec les stratifils, dans Tun des ensembles de stratifils. et les fils d'attache 
et les stratifils sont entortilies alternativement vers ia droite et vers ia gauche, en se croisant avant que le stratifil 
de trame ne soit insere dans une des armures du type armure gaze contre-samplee, armure gaze lanc^e ou armure 
gaze tancee contre-samplee. 

1 5. Tissu a grille ouverte selon la revendication 1 3. dans lequel la resine (440 ; 540 ; 640 ; 740 ; 840) a une temperature 
de transition vitreuse comprise entre -40'*C et +40"C. 

16. Tissu a grille ouverte selon la revendication 15. dans lequel la resine (440 ; 540 ; 640 ; 740 ; 840) est appliquee 
en une quantite de 5 a 40 parties en poids de matiere seche de resine par 100 parties en poids de tissu. 

17. Tissu a grille ouverte selon la revendication 10, dans lequel le premier (410 ; 510 ; 610 ; 710; 810 ; 910) et le 
deuxieme (420 ; 520 ; 620 : 720 ; 820 ; 920) ensembles de stratifils sont constitues d'un ensemble de fibres de 
verre et de combinaisons de fibres de verre et de Nylon, d'aramide, de polyolefine et de polyester. 
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18. Tissu k grille ouverte selon la revendicallon 10. dans lequel le premier ensemble de stralifils (410; 510 ; 610 ; 
710 : 810 ; 910) el le deuxleme ensemble de stratifils (420 ; 520; 620 ; 720 ; 820 ; 920) onl une masse lineique 
comprise entre lOOet 2000 g/1 00 met sonl disposes selon unemoyennede3a lOlorons par 25.4 mm (1 pouce). 

5 19. Proc§d§ de renforcement d*un systeme de mur, constitue d'un panneau isolanl rigide (475 ; 575 ; 675 ; 775 ; 875 ; 

975) et d'une couche de type stuc avec un tissu k grille ouverte, le tissu comprenant un premier ensemble de 
stratifils sensiblement paralleles (410 ; 510 ; 610 ; 710 ; 810 ; 910) el un deuxieme ensemble de stratifils sensi- 
biement paralleles (420 ; 520 ; 620 ; 720 ; 820 ; 920)» les deux ensembles de stratifils 6tant disposes suivant un 
certain angle Pun par rapport a Pautre, 

10 caracterise par les etapes qui consistent k 

fixer le tissu k grille ouverte (400 ; 500 ; 600 ; 700 ; 800 ; 900), qui a une grande resistance mecanique, qui 
est resistant aux alcalis, qui supporle de la resine et qui est constitue de stratifils (410 ; 420 ; 510 ; 520 ; 610 ; 
620 ; 710 ; 720 ; 810 ; 820 ; 910 ; 920) encoII6s par un proced6 d'encollage direct, avec au moins un encollage 

IS contenant du silane, le tissu comportant entre 50 et 650 g de stratifils/rn^, et les ensembles de stratifils ^tant 

disposes sans qu'il y ait compression des stratifils de I'un des ensembles entre les stratifils de Tautre ensemble, 
et la resine (440 ; 540 ; 640 ; 740 ; 840 ; 940) 6tant ddposee sur le tissu de renfort a grille ouverte en une 
quantum de 10 ^ 150 parties en poids de matiere seche de resine pour 100 parties en poids de tissus, sans 
fermer les ouvertures (445 ; 545 ; 645 ; 745 ; 845 ; 945) qui se trouvent entre les stratifils ; el 

20 appliquer le melange de stuc (455 ; 555 ; 655 ; 755 ; 855 ; 955) de maniere k en remplir les ouvertures et k 

recouvrir le tissu. 

20, Produit de segment de mur resistant aux chocs et comprenant un panneau isolant rigide (475 ; 575 ; 675 ; 775 ; 

875 ; 975), un melange de revetement de type stuc (455; 555; 655; 755; 855 ; 955) et un tissu de renfort a grille 
25 ouverte (400 ; 500; 600; 700; 800 ; 9O0) qui comprend un premier ensemble de stratifils sensiblement paralleles 

(410 ; 510 ; 610 ; 710; 810; 910) et un deuxieme ensemble de stratifils sensiblement paralleles (420 ; 520 ; 620 ; 
720 ; 820 ; 920). les deux ensembles de stratifils etant disposes suivant un certain angle Tun par rapport a I'autre, 
caracterise en ce que 

30 le tissu a une grande resistance mecanique, est resistant aux chocs et aux alcalis. et c'est un tissu a grille 

ouverte. rev§tu de resine. dans lequel le premier et le deuxieme ensembles de stratifils ont ete encolles par 
un precede d'encollage direct, avec au moins un encollage contenant du silane. la resine (440 ; 540 ; 640 ; 
740 ; 840 ; 940) qui recouvre le tissu de renfort k grille ouverte. sans termer les ouvertures (445 ; 545 ; 645 ; 
745 ; 845 ; 945) se trouvant entre les stratifils, est presente en une quantite de 10 a 150 parties en poids de 

35 matiere seche de resine par 100 parties en poids de tissu, la resine etant choisie de maniere a garantir que 

le tissu reste a grille ouverte, ce qui permet a la couche de type stuc d'y penetrer tors de la fabrication du 
systeme de mur, qu'il ait de la flexibilile et du corps lors de I'application pendant la fabrication du systeme de 
mur, et qu'il contere une certaine resistance mecanique et une certaine resistance aux chocs au systeme de 
mur, 

40 ie tissu de renfort a grille ouverte est enrobe du melange de revetement de type stuc et confere une certaine 

resistance aux chocs au produit de segment de mur en dispersant les forces des chocs, el 
le melange de revetement de type stuc est fixe au panneau isolant et lie le tissu au panneau en penetrant 
dans les ouvertures qui se trouvent entre les stratifils, en remplissant les ouvertures de la grille ouverte et en 
recouvrant le tissu de renfort. 

4S 

21. Produit de segment de mur selon la revendication 20, dans lequel le segment est prefabriqu6 avant d'etre installe 
sur un mur. 

Produit de segment de mur selon la revendication 20. dans lequel le premier (410; 510 ; 610; 710; 810 ; 910) el 
le deuxieme (420; 520; 620 ; 720 ; 820 ; 920) ensembles de stratifils onl une masse lineique comprise entre 33 et 
220 g/1 00 m, les fils etant disposes dans chaque ensemble suivant une moyenne de 1 ,5 a 12 comptes de fils par 
25,4 mm (1 pouce), et le poids des stratifils dans le tissu etant compris entre 50 et 650 g/m^. 

23. Produit de segment de mur selon la revendication 20, dans lequel le premier (410; 510; 610; 710; 810) et le 
£5 deuxieme (420 ; 520 ; 620 ; 720 ; 820) ensembles de stratifils sont fixes ensemble par du fil d'altache (430 ; 530 ; 

630 ; 730 ; 830). 

24. Produit de segment de mur selon la revendication 20, dans lequel la resine (440 ; 540 ; 640 ; 740 ; 840 ; 940) est 



22. 

so 
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appitquee en une quantite de 1 0 a 40 parties en poids de mali6re seche de resine par 1 00 parties en poids de tissu. 
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FIG. 9B 



